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(54) STAGE DEVICE 
(57)Abstract: 

PURPOSE: To reduce the weight of the stage device 
of a scanning-type aligner by which a pattern on a 
mask is exposed onto a photosensitive substrate 
through a projecting optica! system, suppress the 
heat generation of the driving device of a stage and 
improve the surface precision of the stage and the 
measurement precision of an interferometer for stage 
position measurement. 

CONSTITUTION: A reticle stage is composed of a 
reticle base 10, a scanning stage 9 which is mounted 
on the reticle base 10 and controls the movement in a 
scanning direction and a fine movement stage 8 
which is mounted on the scanning stage 9 and 
controls the fine movement in X- and Y-directions and 

in a rotary direction. Electromagnetic actuators 39A and 39B which drive the fine 
movement stage 8 in a scanning direction and electromagnetic actuators 42A and 42B 
which drive the fine movement stage in a non-scanning direction and have smaller thrusts 
than the electromagnetic actuators 39A and 39B are provided. 
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* NOTICES * 

*TPQ and IHPXT are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Ciaim(s)] 

[Claim if By illuminating the mask with which the pattern for an imprint was formed, and scanning 
a sensitization substrate to the scanning direction corresponding to said predetermined scanning 
direction synchronizing with scanning this mask to a predetermined scanning direction In the stage 
equipment for scanning the scan object which is prepared in the scanning aligner which exposes the 
pattern of said mask on said sensitization substrate serially, and consists of said mask or said 
sensitization substrate The base and the scan stage arranged free [ migration to said scanning 
direction ] on this base, The jogging stage where it is arranged respectively free [ migration by 
predetermined within the limits ], and said scan object is laid in the non-scaiining direction which 
intersects perpendicularly with the scanning direction and this scanning direction of said scan object 
to this scan stage, The 1st electromagnetic-force mold actuator which drives said jogging stage to 
said non-scanning direction to said scan stage, Stage equipment characterized by having the 2nd 
electromagnetic-force mold actuator which drives said jogging stage by the bigger thrust than said 
1st electromagnetic-force mold actuator to said scanning direction to said scan stage. 
[Claim 2] Said 1st and 2nd electromagnetic-force mold actuators are stage equipment according to 
claim 1 characterized by establishing a cooling means for the stator which has a coil, respectively to 
be the electromagnetic-force mold actuator of the MUBINGU magnet method fixed to said scan 
stage side, and to make circulate through the predetermined coolant and to cool each stator of said 
1st and 2nd electromagnetic-force mold actuators. 

[Claim 3] It is stage equipment according to claim 2 which has the migration mirror fixed on said 
jogging stage, and the interferometer which irradiates the light beam for measurement to this 
migration mirror, and detects the variation rate of said jogging stage to said scan stage, and is 
characterized by said cooling means circulating said coolant from the part near the optical path 
which the light beam from said interferometer passes. 

[Claim 41 One side of said 1st and 2nd electromagnetic-force mold actuators is stage equipment 
according to claim 1, 2, or 3 characterized by consisting of one pair of electromagnetic-force moid 
actuators arranged at juxtaposition, 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is applied to the reticle stage or wafer stage of step [ for 
manufacturing a semiconductor device etc. especially j and the aligner of - scanning method about 
the stage equipment mainly used with an aligner, and is suitable. 
[0002] 

[Description of the Prior Art] Conventionally, in case a semiconductor device or a liquid crystal 
display component is manufactured using a photolithography technique, the projection aligner 
exposed on the wafers (or glass plate etc) with which the pattern formed on reticles (or photo mask 
etc.) was applied to the photoresist through projection optics is used, 

[0003] Since it is in the inclination which one chip patterns, such as a semiconductor device, enlarge 
in recent years, the projection aligner which exposes the pattern of a bigger area than that on a reticle 
on a wafer is called for, The projection optics which has the high image formation engine 
performance all over the large exposure field having un-arranged [ that a manufacturing cost is 
high I although it is necessary to enlarge projection optics as it is if it shall respond with the so- 
called projection aligner of the step-an!^ method which carnes out one-shot exposure of the 
pattern of the whole surface of a reticle to the demand of expansion of this exposure area. 
[0004] Then, after moving each shot field of a wafer to a scan starting position, scanning aligners, 
such as so-called step - which exposes the pattern of a reticle to each shot fi eld of a wafer, and - 
scanning method, attract attention by scanning a wafer in the direction which crosses the optical axis 
of projection optics synchronizing with scanning a reticle in the direction which crosses the optical 
axis of projection optics, where a reticle is illuminated, 

[0005] Drawing 4 shows the outline configuration of the conventional scanning aligner, and the 
illumination light IL from the optical integrator with which the illustration abbreviation of [ in an 
illumination-light study system ] was carried out illuminates a field diaphragm 2 through the 1st 
relay lens 1 in this drawing 4 . The illumination light which passed slit-like opening of this field 
diaphragm 2 illuminates the lighting field 7 of the shape of a slit on a reticle 6 with a uniform 
illuminance through the mirror 4 and the lighting condenser lens 5 the 2nd relay lens 3 and for 
optical-path bending. The arrangement side of the field diaphragm 2 and the pattern formation side 
of a reticle 6 are the width of face dS of the direction of a shorter side which is conjugation and was 
formed in the field diaphragm 2. The projection image of rectangle opening serves as the slit-like 
lighting field 7. 

[0006] Image formation projection of the pattern image in the lighting field 7 of a reticle 6 is carried 
out into the exposure field 18 of the shape of a slit on a wafer 17 through the projection optics 14 of 
aboth-sides tele cent rucksack (or single-sided tele cent rucksack). Here, the Z-axis is taken in 
parallel with the optical axis of projection optics 14, the X-axis is taken at right angles to the space of 
dr awin g 4 in a flat surface perpendicular to the Z-axis. and a Y-axis is taken in parallel with the 
space of drawing 4 . A direction parallel to a Y-axis is a scanning direction. 
[0007] At this time, a reticle 6 is held on the jogging stage 8 3 and the jogging stage 8 is laid free 
[ migration in XY flat surface ], and free [ rotation 1 on the scan stage 9, and the scan stage 9 is laid 
so that it may drive with the linear motor which is not illustrated to the reticle base 10 top in the 
direction (or the direction of -Y) of Y which is a scanning direction, The coordinate of the scanning 
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direction of the jogging stage 8 measured by the laser interferometer 12 installed in the migration 
mirror 1 1 and the exterior which were fixed to the edge on the jogging stage 8, and a non-scanning 
direction is supplied to the main control system 13. The main control system 13 controls the location 
of the jogging stage 8, the scan speed of the scan stage 9, etc. based on the supplied coordinate. 
[0008] On the other hand, a wafer 17 is laid on the X stage 20 through the wafer electrode holder 19, 
the X stage 20 is laid free [ a drive in the direction of X ] by the drive motor 27 on the Y stage 21, 
and the Y stage 21 is laid in the direction of Y free [ a drive ] by the drive motor 25 and the feed 
screw 26 on the equipment base 22. On the X stage 20, the Z stage which adjusts the location to the 
Z direction of a wafer 17, the leveling stage which adjusts the tilt angle of a wafer 17 are laid (un- 
illustrating). Moreover, the two-dimensional coordinate of the X stage 20 measured by the laser 
interferometer 24 installed in the migration mirror 23 and the exterior which were fixed on the X 
stage 20 is supplied to the main control system 13, and the main control system 13 controls actuation 
of a drive motor 25 and 27 grades based on the supplied coordinate. 

[0009] If the projection scale factor of projection optics 14 is set to beta at the time of scanning 
exposure, it is a rate VR for example, to Bl direction about the scan stage 9 by the side of a reticle 
under control of the main control system 13. Synchronizing with scanning, projection exposure of 
the pattern image of a reticle 6 is serially carried out on a wafer 17 by scanning the Y stage 21 by the 
side of a wafer at a rate VW ( ::: beta-VR) in the CI direction. 

[0010] Drawing s is the perspective view showing the situation of that synchronous scan, and the 
shot field 16 of a wafer 17 is scanned in the CI direction in this drawing 5 to the exposure field 18 
which gave the slash synchronizing with scanning the pattern space 15 of a reticle 6 in the Bl 
direction to the lighting field 7 of the shape of a slit which gave the slash. Thereby, the pattern image 
in the pattern space 15 of a reticle 6 is serially exposed on the shot field 16. 

[001 1] Dra wing 6 is the top view of the reticle stage in drawing 4 , drawin g 7 is the side elevation of 
the reticle stage, and as shown in drawi ng 6 , the scan stage 9 is laid in the direction of Y free 
[ migration ] along with the linear guides 34A and 34B parallel to the Y-axis on the reticle base 10. 
Moreover, 1st linear motor 31 A consists of stator 33 A and needle 32 A, and 2nd linear motor 3 IB 
consists of stator 33B and needle 32B. And Stators 33A and 33B are fixed to the linear guides 34A 
and 34B in parallel on the reticle base 10, and Needles 32 A and 32B are being fixed to the scan stage 
9 along with Stators 33A and 33B. With these two linear motors 31 A and 3 IB, the scan stage 9 
drives in the direction of +Y, or the direction of -Y to the reticle base 10, 

[0012] Moreover, as shown in drawing 7 , the jogging stage 8 can be laid on the scan stage 9, and it 
can move slightly in the direction of X, and the direction of Y to the scan stage 9 by the non- 
illustrated drive system, and jogging rotation can be carried out now in the direction oftheta on the 
scan stage 9, By the way, as a drive method of this kind of jogging stage, 3 sets of device systems 
which change rotation of a servo motor into rectilinear motion were used, and the method which 
moves in the 3 of the direction of X, the direction of Y, and the direction of theta directions by 3 sets 
of those device systems on a jogging stage was taken conventionally. 

[0013] Moreover, the method using an electromagnetic-force type actuator as a drive system of a 
two-dimensional stage was proposed, and (for example, refer to JP 5 2-357Q9,A) by this method, there 
is no difference of the thrust by two driving directions, and the cure of deformation by generation of 
heat was not made heavily [ weight ], either, 
[0014] 

[Problem(s) to be Solved by the Invention] However, it sets on the jogging stage which used the 
conventional electromagnetic-force type actuator. There is no difference between the configuration 
by the driving direction of the electromagnetic-force type actuator made to move a jogging stage to a 
2-way, a thrust, etc. with a scanning aligner, especially The thrust for migration to a non-scanning 
direction had become the factor which an electromagnetic-force type actuator with a superfluous 
thrust is used in spite of not needing like a scanning direction, the weight of a jogging stage is made 
to increase, and makes generating of heat increase, 

[0015] Thus, when the weight of a jogging stage increased, there was un-arrangmg [ that a resonant 
frequency fell and a speed I f responsfcould no, be made high ]. Furthermore, the jogging stage 
deformed by generation of heat of the coil of an electromagnetic-force type actuator, and there was 
un-arranging [ to which the precision of the maintenance side of a reticle, the maintenance side of a 
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reflecting mirror, etc, falls ]. Moreover, generation of heat of a coil had become the factor which 
degrades the measurement precision of measurement systems, such as an interferometer which 
performs location detection of a jogging stage. For example, when an interferometer was used, 
surrounding air heated by generation of heat of a coil 3 the unevenness of temperature and fluctuation 
occurred on the optical-path absentminded mind of an interferometer, and there was un-arranging 
[ which an error produces in measured value ]. 

[0016] This invention aims at offering the stage equipment suitable for the scanning aligner seldom 
influenced of the heat which weight of a jogging stage is 1 i ghtwei ght-i zed and a jogging stage and a 
measurement system generate in a drive system in view of this point. 
[0017] 

[Means for Solving the Problem] The stage equipment by this invention illuminates the mask with 
which the pattern for an imprint was formed. By scanning a sensitization substrate to the scanning 
direction corresponding to the predetermined scanning direction synchronizing with scanning the 
mask to a predetermined scanning direction (the direction of Y, or the direction of -Y) In the stage 
equipment for scanning the scan object which is prepared in the scanning aligner which exposes the 
pattern of the mask on the sensitization substrate serially, and consists of the mask or its sensitization 
substrate The scan stage arranged free [ migration to that scanning direction ] on the base (10) and 
this base (9), The jogging stage where it is arranged respectively free [ migration by predetermined 
within the limits ], and that scan object is laid in the scanning direction of that scan object, and the 
non-scanning direction (the direction of X ? or the direction of -X) which intersects perpendicularly 
with this scanning direction to this scan stage (8), The 1st electromagnetic-' force mold actuator which 
drives the jogging stage (8) to the non-scanning direction to the scan stage (9) (42 A, 42B), The 2nd 
electromagnetic-force mold actuator (39A ? 39B) which drives the jogging stage (8) by the bigger 
thrust than the 1st electromagnetic-force mold actuator (42 A, 42B) is Wed in the scanning 
direction to the scan stage (9). 

[0018] in this case, as those 1st and 2nd electromagnetic-force mold actuators (42A, 42B, 39A, 39B) 
The electromagnetic-force mold actuator of the MUBXNGU magnet method with which the stator 
(41 A, 4 IB, 3 8 A, 38B) which has a coil, respectively is fixed to the scan stage (9) side is used. It is 
desirable to establish a cooling means (53-55, 56a-56c) to make circulate through the predetermined 
coolant (63) and to cool each stator (41 A, 41 B, 3 8 A, 38B) of the 1st and 2nd electromagnetic- force 
mold actuators (42A, 42B ? 39A 5 39B). 

[0019] Moreover, the migration mirror fixed on the jogging stage (8) (48A, 48B 3 51), The 
interferometer which irradiates the light beam for measurement to this migration mirror, and detects 
the variation rate of that jogging stage (8) to that scan stage (9) (47A, 47B, 50), As for ****** and 
its cooling means (53-55, 56a-56c), it is desirable to circulate the coolant (63) from the part near the 
optical path (49A, 49B, 52) which the light beam from the interferometer (47A, 47B, 50) passes. 
[0020] Moreover, as for one side of the 1st and 2nd electromagnetic-force mold actuators (42 A, 42B, 
39A, 39B), it is desirable to consist of one pair of electromagnetic-force mold actuators (39A, 39B, 
or42A, 42B) arranged at juxtaposition, 
[0021] 

[Function] According to the stage equipment of this this invention, with a scanning aligner, what has 
a thrust small as an electromagnetic-force type actuator (42 A, 42B) which drives the non-scanning 
direction (the direction of X or the direction of -X) of a jogging stage (8) using most inertial force 
added to the big inertial force on a jogging stage being added to a non-scanning direction at a 
jogging stage being extent which can be disregarded at the time of initiation of especially a scan and 
temnnationis used to a scanning direction. Thereby, since the configuration and weight of a needle 
(40 A, 40B) of the electromagnetic-force type actuator can be made small, AUW of a jogging stage 
(8) is lightweight-ized and the controllability ability of a stage improves. Moreover, capacity of the 
coil of the electromagnetic-force type actuator for non-scanning directions (42A, 42B) can also be 
made small, Therefore, since the generating heating value from the coil also decreases, heat 
deformation of each stage (8, 9, 10) decreases, and the bad influence by the heat to the measuring 
equipment for location measurement can be eased. 

[0022] Moreover, the 1st and 2nd electromagnetic-force mold actuators (42 A, 42 B, 3 9 A, 39B) It is 
the electromagnetic-force mold actuator of a MUBINGU magnet method. In establishing a cooling 
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means (53, 54, 55, 56a 5 56b, 56c) to make circulate through the predetermined coolant (63) and to 
cool each stator (41 A, 4 IB, 3 8 A, 38B) of the 1st and 2nd electromagnetic-force mold actuators In 
order that a heat source (coil) may separate from a jogging stage (8) by using the electromagnetic- 
force type actuator (39A , 39B ? 42A 5 42B) of a MUBINGU magnet method, Heat deformation of a 
jogging stage (8) can be made small compared with the case where the electromagnetic-force type 
actuator of a moving coil method is used. 

[0023] Furthermore, the whole calorific value is small stopped by carrying out liquid cooling of the 
stator (3 8 A, 38B, 41 A, 4 IB) as a heat source. Furthermore, it is easy to cool a stator structural. 
Moreover, the migration mirror fixed on the jogging stage (8) (48A, 48B, 51), The interferometer 
which irradiates the light beam for measurement to this migration mirror, and detects the variation 
rate of the jogging stage (8) to that scan stage (9) (47A, 47B 5 50), In circulating the coolant (63) from 
a part with ****** and the cooling means (53-55, 56a-56c) near the optical path (49A, 49B, 52) 
which the light beam from the interferometer passes Since sequential cooling of the refrigeration 
capacity of the coolant is carried out in the largest condition from the electromagnetic-force type 
actuator (42B) near an optical path (49A, 49B, 52), temperature control of the gas on the optical path 
is performed stablv, and measurement precision is maintained highly. 

[0024] Moreover/when one side of the 1st and 2nd electromagnetic-force mold actuators (3 9 A, 39B, 
42A, 42B) consists of one pair of electromagnetic-force mold actuators (39 A, 39B, or 42 A, 42 B) 
arranged at juxtaposition, a hand of cut can be driven by giving the thrust of hard flow to not only 
the drive of a scanning direction or a non-scanning direction but one pair of the electromagnetic- 
force mold actuators. 
[0025] 

[Example] Hereafter, with reference to drawing 1 - drawing 3 5 it explains per example of the stage 
equipment by this invention. This example applies this invention to the reticle stage of the projection 
aligner of step - and - scanning method, gives the same sign to the part corresponding to drawin g 4 - 
drawing, 7 in drawing 1 - draw ing 3 , and omits the detail explanation. 

[0026] Drawing 1 is the top view of the reticle stage of this example, in this drawing 1 , along with 
the linear guides 34A and 34B on the base 10, the scan stage 9 is laid in the direction of Y free 
[ sliding ], and the scan stage 9 is driven in the direction of +Y, or the direction of -Y to the reticle 
base 10 with linear motors 31 A and 31B. Moreover, the migration mirror 45 for Y-axes is fixed to 
the edge of the direction of Y of the scan stage 9, and as shown by the optical path 46 from the 
external laser interferometer 44 to the migration mirror 45, the laser beam is irradiated in parallel 
with a Y-axis, The Y coordinate of the scan stage 9 is called for from the measurement value of a 
laser interferometer 44. 

[0027] On the scan stage 9, it is laid so that the jogging stage 8 can move slightly by the drive system 
mentioned later to the direction of X, the direction of Y, and a hand of cut (the direction of theta), 
and the reticle 6 (refer to drawing 2 ) by which the original edition pattern was formed on the 
jogging stage 8 where opening (un-illustrating) was formed in the center section is held by vacuum 
adsorption etc, The illumination light for exposure is irradiated by the lighting field of the shape of a 
slit of the pattern formation field of the inferior surface of tongue of a reticle from a non-illustrated 
illumination-light study system, at the time of scan exposure, a reticle is scanned at a predetermined 
rate through the scan stage 9 in the direction (or the direction of-Y) of + Y which is the direction of a 
short hand of a lighting field, and justification by the jogging stage 8 is performed if needed. 
[0028] moreover, the migration mirrors 48 A and 48B for Y-axes fix to the edge of the direction of Y 
of the jogging stage 8 — having — the migration mirrors 48 A and 48B — receiving — each — as 
shown by optical paths 49 A and 49B from the external laser interferometers 47 A and 47B, the laser 
beam is irradiated in parallel with a Y-axis. The Y coordinate of the jogging stage 8 is called for 
from the average value of the measurement value of laser interferometers 47 A and 47B, and the 
angle of rotation of the jogging stage 8 is searched for from the difference of the measurement value 
of laser interferometers 47A and 47B. Moreover, the migration mirror 51 for the X-axes is fixed to 
the edge of the direction of X of the jogging stage 8, and as shown by the optical path 52 from the 
external laser interferometer 50 to the migration mirror 51, the laser beam is irradiated in parallel 
with the X-axis, The X coordinate of the jogging stage 8 is called for from the measurement value of 
a laser interferometer 50, the location to the direction of Y of the scan stage 9 and a scan speed are 
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controlled based on the X coordinate measured in this way, Y coordinate, and an angle of rotation, 
and the location and angle of rotation of the jogging stage 8 are controlled in parallel. 
[0029] Moreover, as shown in drawing 2 , between the jogging stage 8 and the scan stage 9, two or 
more spherical rolling elements (in drawing 2 , only 43 A and 43B in it have appeared) are prepared, 
and ? as for the jogging stage 8, it moves smoothly through these rolling elements 43 A and 43B etc. 
in the flat-surface top of the scan stage 9. Next, the drive system of the jogging stage 8 is explained 
in detail. 

[0030] As shown in drawing 1 and drawing 2 , the electromagnetic-force type actuators 39A and 
39B which consist of a linear motor of the MUBINGU magnet mold (MM mold) which drives the 
jogging stage 8 in the direction of Y which is mainly a scanning direction at the time of scan 
exposure, respectively are formed in the side face of the direction of +X of the jogging stage 8 3 and 
the direction of -X. When it consists of needle 37 A fixed to the side face of the direction of +X of the 
jogging stage 8, and stator 38 A fixed to the scan stage 9 and a current is passed by stator 38 A which 
builds in a coil, the linear force joins needle 37A which builds in a magnet, and needle 37A moves 
electromagnetic-force type actuator 39A in the direction of Y, or the direction of -Y. The migration 
direction is reversed by passing a current conversely. Hereafter, all the electromagnetic-force type 
actuators of the example of the book used for the drive of the jogging stage 8 are the linear motors of 
MM mold, and perform same actuation. 

[0031] By electromagnetic-force type actuator 39B which consists of needle 37B fixed to the side 
face of the direction of -X of the jogging stage 8, and stator 38B fixed to the scan stage 9, and the 
above-mentioned electromagnetic-force type actuator 39A, the jogging stage 8 is driven to the 
direction of +Y 9 the direction of ~Y, or a hand of cut. The drive to this hand of cut is performed in the 
range in which Needles 37A and 37B do not contact Stators 38A and 38B. 

[0032] Moreover, the electromagnetic-force type actuators 42A and 42B which drive the jogging 
stage 8 in the direction of X which is a non-scanning direction which mainly intersects 
perpendicularly with a scanning direction, respectively are formed in the side face of the direction of 
~Y of the jogging stage 8 ? and the direction of +Y. Electromagnetic-force type actuator 42A consists 
of needle 40A fixed to the side face of the direction of -Y of the jogging stage 8, and stator 41 A 
fixed to the scan stage 9, Electromagne tic- force type actuator 42B consists of needle 40B fixed to the 
side face of the direction of +Y of the jogging stage 8 5 and stator 41B fixed to the scan stage 9. With 
the electromagnetic-force type actuators 42A and 42B The jogging stage 8 is driven to the direction 
of +X 5 the direction of -X, or a hand of cut. 

[0033] What has a small thrust as compared with the electromagnetic-force type actuators 39A and 
39B for the above-mentioned scanning directions as [ both ] electromagnetic-force type actuators 
42A and 42B for these non-scanning directions is used. Here, actuation with an electromagnetic- 
force type actuator and the jogging stage 8 is explained briefly. First, while the scan stage 9 is 
carrying out constant-speed migration in the scanning direction, the jogging stage 8 can be driven in 
the direction of X by giving a thrust to two electromagnetic-force type actuators 42A and 42B in the 
same direction, respectively. Moreover, the jogging stage 8 can be driven in the direction of Y by 
giving a thrust similarly to two electromagnetic-force type actuators 39A and 39B in the same 
direction, respectively. 

[0034] On the other hand, the jogging stage 8 can be rotated by giving the thrust of hard flow 
mutually to two electromagnetic-force type actuators 42A and 42B which drive the direction of X, 
for example. The same is said of the electromagnetic-force type actuators 39A and 39B of the 
direction of Y. Furthermore, although the big inertia! force in the direction of Y occurs on the 
jogging stage 8 with this acceleration when the acceleration and deceleration of the scan stage 9 are 
carried out to a scanning direction (the direction of Y) at the time of scan exposure, relative velocity 
of phase murder, the jogging stage 8, and the scan stage 9 can be set to 0 for that inertia! force with 
the thrust of the electromagnetic-force type actuators 39A and 39B. A thrust required in order to 
offset the inertia! force of this scanning direction (the direction of Y) is big as compared with a thrust 
required for a non-scanning direction (the direction of X), and a large-sized thing with the 
comparatively big thrust as electromagnetic-force type actuators 39 A and 39B is used for it. 
[0035] Furthermore, in this example, the cooling means for removing the heat generated from the 
electromagnetic-force type actuators 39A 5 39B, 42A ? and 42B is established. With reference to 
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drawing 1 and drawing 3 , it explains about this cooling means. In drawing 1 , each stator 3 8 A, 38B, 
4IA 5 and 41B of the electromagnetic-force type actuators 39A, 39B, 42A, and 42B is arranged in the 
following circulation cooling path, and is cooled by the coolant which is adjusted by predetermined 
temperature with the liquid cooling thermostat 53 5 and is sent out by the internal circulating pump. A 
circulation cooling path is constituted by the path which returns from the liquid cooling thermostat 
53 to the liquid cooling thermostat 53 again one by one in serial via the cooling-fluid-flow tube 54, 
stator 41B, cooling-fluid-flow tube 56a, stator 38B 5 cooling-fluid-flow tube 56b, stator 41 A, cooling- 
fluid-flow tube 56c, stator 38A, and the cooling-fluid-flow tube 55, Moreover, the coolant flows out 
of the cooling-fluid-flow tube 54 near optical-path 49A of a laser interferometer, passes along 
cooling-fluid-flow tube 56a near optical-path 49B of a laser interferometer next, and passes along the 
inside of near stator 38B in the optical path 52 of a laser interferometer just behind that. Therefore, 
the temperature in the optical paths 49A, 49B ? and 52 of a laser interferometer is maintained by 
predetermined level with high precision, 

[0036] Drawing 3 is the sectional view which cut electromagnetic-force type actuator 42B of 
d rawing 2 in parallel with the space of drawing 2 , and as shown in dra w ing 3 5 stator 41 B consists of 
the base 60, covering 61 of the hollow fixed on this base 60, and a coil 62 stored in this covering 61, 
In this case, in order to cool a coil 62, the coolant 63 is flowing between the coil 62 and the inside of 
covering 61. When the insulation of a coil 62 is good, water can be used as coolant 63. However, as 
coolant 63, there is corrosive [ no / over a coil 62 and covering 61 ], and an inactive liquid is 
chemically [ there is no conductivity and ] desirable. So, in this example, for example/a fluorine 
system inactive liquid etc. is used as coolant 63. 

[0037] On the other hand, one pair of magnets 64 and 65 are fixed, and needle 40B is constituted so 
that stator 41 B may be inserted into the stationary plate 65 on stator 41 B, That is, electromagnetic" 
force type actuator 42B of this example is the MUB1NGU magnet method with which the magnet 
was built into needle 4 I B, In this case, since the coil 62 which are the main sources of generation of 
heat is built into the stator 41 B side, cooling of that coil 62 is easy for it. It is a configuration with the 
same sard of other electromagnetic-force type actuators 39A, 39B, and 42A. 

[0038] As mentioned above, since the electromagnetic-force tvpe actuator which has the same thrust 
[ be / no relation to a scanning direction and a non-scanning direction ] was used, what has a 
superfluous thrust as an electromagnetic-force type actuator which gives the thrust of a non-scanning 
direction is used, and the weight of the whole stage increased as a result, and it means having spent 
useless cost conventionally. On the other hand, in this example, the electromagnetic-force type 
actuator which has a proper thrust in each of a scanning direction and a non-scanning direction is 
used, the weight of the whole stage is reduced as a result, calorific value is reduced and useless cost 
is reduced. 

[0039] Moreover, cooling is performed efficiently, without the heat generated with the coil in a 
stator to the Lord of an electromagnetic-force type actuator by circulation of the liquid for endoergic 
leaking to the scan stage 9 and jogging stage 8 grade as the radiant heat or conductive heat according 
to this example. Furthermore, effect by the temperature over each laser beam of an interferometer 
and fluctuation of air can be lessened more. 

[0040] In addition, although the linear motor was used as an electromagnetic-force type actuator in 
this example instead, the same effectiveness is acquired even if it uses a voice coil motor etc, 
Moreover, although the approach of connecting each electromagnetic-force type actuator in serial, 
and cooling was used in this example, each electromagnetic-force type actuator can also be cooled in 
juxtaposition. Although this approach of cooling in juxtaposition is advantageous at the point which 
can cool each electromagnetic-force type actuator on the same conditions, when the number of the 
fields and thermostats which become complicated in piping is one, there is a field where the coolant, 
is difficult in a controlling surface, such as flowing on a target on the other hand in the one where a 
pressure is lower. 

[0041] In addition, although this example applies the stage equipment of this invention to the reticle 
stage used for the projection aligner of step - and - scanning method, it is applicable not only to a 
reticle stage but a wafer stage, Thus, this invention is not limited to the above-mentioned example, 
but can take configurations various in the range which does not deviate from the summary of this 
invention, 
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[0042] 

[Effect of the Invention] According to the stage equipment of this invention, since an 
electromagnetic-force type actuator with a small thrust is used for the drive of the non-scanning 
direction in a scanning aligner, weight of a jogging stage can be made light. Therefore, the resonant 
frequency of a jogging stage becomes high and it is effective in controllability abilitv improving. 
Moreover, since generation of heat with a coil decreases by making the thrust of an electromagnetic- 
force type actuator small, the bad influence to the measurement precision of measuring machine 
machines, such as heat deformation of a jogging stage and an interferometer, can mainly be lessened 
more. 

[0043] Moreover, the electromagnetic-force mold actuator of a MUBINGU magnet method is used 
as 1st and 2nd electromagnetic- force mold actuators. In establishing a cooling means to make 
circulate through the predetermined coolant and to coo! each stator of the 1st and 2nd 
electromagnetic-force mold actuators By using the electromagnetic-force type actuator of a 
MUBINGU magnet method, there is an advantage to which the distance from a jogging stage to a 
heat source (coil) becomes long, and heat deformation of a jogging stage becomes small as compared 
with the case where the electromagnetic-force type actuator of a moving coil method is used. 
Furthermore, it is easy on structure to carry out liquid cooling of the stator, 
[0044] Moreover, it has the migration mirror fixed on the jogging stage, and the interferometer 
which irradiates the light beam for measurement to this migration mirror, and detects the variation 
rate of the jogging stage to a scan stage, and in circulating that coolant from a part with the cooling 
means near the optical path which the light beam from an interferometer passes, the temperature of 
the environmental gas on an optical path is adjusted stably, and it is effective in the measurement 
error of an interferometer decreasing. 

[0045] Moreover, when one side of the 1st and 2nd electromagnetic-force mold actuators consists of 
one pair of electromagnetic-force mold actuators arranged at juxtaposition, a hand of cut can be 
driven by giving the thrust of hard flow to one pair of the magnetism mold actuators. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing one example of the stage equipment by this invention. 
[Drawing 2] It is the front view of the stage equipment of drawing 1 , 

[Drawing 3] It is the sectional view which cut electromagnetic-force type actuator 42B of drawing 2 
in parallel with the space of drawing 2 . 

[D raw in g 4] It is the outline block diagram showing an example of the conventional scanning 
projection aligner. 

[Drawing 5] It is a perspective view for explaining the synchronous scan in the scanning projection 
aligner of dra wing 4 . 



[Draw ing 6] It is the top view of the reticle stage of drawing 4 . 
[Drawing 7] It is the front view of the reticle stage of drawing 5 . 
[Description of Notations] 

8 Jogging Stage 

9 Scan Stage 

10 Reticle Base 
37A, 37B Needle 
3 8 A, 38B Stator 

39A, 39B Electromagnetic- force type actuator (for a scanning direction drive) 
40 A, 40B Needle 
41 A, 4 IB Stator 

42 A, 42B Electromagnetic-force type actuator (for a non-scanning direction drive) 

47 A, 47B, 50 Interferometer 

49A, 49B, 52 Optical path of a laser beam 

53 Liquid Cooling Thermostat 

54, 55, 56a 5 56b, 56c Cooling-fluid-flow tube 
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r^l/^rtSti-SHSE? 3 8 AlcWjffitfffisnsc: 

£^£9, h%i^^^pJ®]-7-3 7 A^]fi«Q<J 

ftifcjJfitafe'K oJK?? 3 7 AtfY^ltUXte- Y^flfiKNgJ 



8 

T <D^tK;ft £ ^ ^ £ tt M MS <D U x 7 £ "C 

[0 0 3 1 ] iSlXr- 5/8©-X^[Rl<DffllJffitcH3£S 
nfcRjW^ 3 7 B tSSXT-y^^H^SWcHS? 

3 8 B fcfrS&&m^S7'v*^x--£ 3 9 B <h_hfB 

comffitjsr^^-^x.-^ 3 9 fitlCXO, «Uf- 

^8fi+Y#lRk — Y 7j [rL Xte0*£;£ft^fKSj£ft 
§ 0 C©|I||E£l^©«»fcj:, Rnfr?3 7A, 3 7Btf 
SIS? 3 8 A, 3 8 B icmm L&^*BHT^rfc»ft5o 

[0 0 3 2] £/c, »Xf- ^SQ-Y^rRj&tfH- Y 
*lRlOfliJffi*Ctt, tnflillXf-^8 ^r^Jd^STj 

[ri *c n ^ s ^t£S7j fp] t « s x yjfa ic mm ? % nmh 

S7^faX-^4 2A, 4 2 BtfStf&ttT^&o 11 
IM7W"aX-^4 2A^ MXf-y8 0-Y 
Tb^^Jffi^El^^nfcRlSj? 4 0AttlXf-v ; 9 

tciassnfcH^? 4 1 Atfrs&D, msi^xtr^f- 

3.X.-Z4 2 Btt. liXf-^SCi-r Y>Jfnj^#Jffi^ 
S^^n/cPll/W 4 0 B >:SSXf-:/9 ics^jnt 
0^4 1 Bt^bMela, i«M7^aX- 

4 2 A, 4 2 B i C J; D , iiXf-S>'8^ 4- X7j^> - 

[0 0 3 3] C n 6 <D^^^7i (Dm?K^^7 r ^ ^ ^. 
x-^4 2A, 4 2 B lt[j«^ ±!3cD^S7b^ffl 
0*H^Jxt7 ? ^ ^ =l x.— -5f 3 9 A , 39Bfc .tb® L T 'h 

KWtSo ^*fs ^ftX^-^9>6^S^I^^^31» 
LTV^Bf, 2'3(DlIM7^f^X-^4 2A ) 4 

lXf-y85X 7j m it§L^^^§o $/c, 
Rltttc 2^cD«^x^7'^ : i L a.x— ^ 3 9 A, 3 9 BE 

- ^ 8 ^ Y 77 f«3 9" §c!:m§o 
[0 0 3 4] LniC»LT, f^U^tf X^lRjOKSfttfi 1 5 

2 0£Dt«^7i7faX»-^ 4 2 A, 4 2 BKS^^K 
igTa^iDffi^^^x. SCtiCiO »Xf-^ 8 %[e3$£ 
?t§ct^§ 0 Y^|r10««^ST^^jlX— 3i 

3 9 A, 3 9 BtCOt>Ttl^T&So M^C, 

^fc$sxf-^9^i^1 (Y;frr*j) tcjaWJSSti 

9 A , 3 9 3 offi ^ ^ j: 13 ^co«f±^^^m l, $fc»jx 

^ s t ax 9 i: cimMmrn^: 0 tcr 

3 9 A f 3 9 BfcbT ^tb«W.^ £ &t&Zj ^rRfO^CO 

[0 0 3 5] M^*f5Te^ !KM7^f-aX-^ 3 
9 A, 3 9B S 4 2 A, 4 2 B/^6l$t^i»St 



(6) 



nmw- 8-130179 
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M7^f-aX-^3 9A, 3 9B, 4 2 A, 4 2 BO 
fnfnO@S?3 8 A, 38B, 4 1 A, 4 1 B«, 

5 3 f-c «t t)^oSfi*c«li!^nTrta5<D»aH*>^c 



756a, H^F 3 8 B , 5 6b, io 

h^p 4 i a, ^iStWf^-'/s 6 c, 8 

SatiffllPSBS 3tcMSliaiStc<tD*lJ«*4aSo Sfc, 

^^-^5 4^6$ttBU U— *fT*3t«>ftB 4 9 
Btcjfii^ifljffitSJaf-aL — y 5 6 a^rfflO, ^Ofi^C 
U—if^W-OJtK 5 2lCifil^B^P3 8 B^SoT 
l/^o fcl> U-if z Fl$It0^4 9 A, 4 9 B, 5 

[0 0 3 6] 0 3^, m 2 (DWMtj^T Z 3l $ 4 20 

2 B *B 2 <D«ffitcTfiffC«»f LftWffiBTfe 0 , H3 

tc^id^, ssi^^ 4 1 b^ ^-xeofc, 

& 0 n^;i/6 2tD^i4^ja»^«^c^, m*n^6 3 

[0 0 3 7] —73, wJft^F 40B^ 4 3 B ±c0 

h 6 4.&tf 6 S^B^lTi^ntV^o HP'S, *H 

mm ?>nm±)j\T ^ ^ x— ^ a 2 b&, wm? 4 1 b 

3 9 A, 39B, 4 2 A^COl/^TtlRl^cDP^T^^c 
[0 0 3 8] ^(D&olC, ^S^faRtf^ 

r <? * * x- * 1 l t a»j * w 

§ o C n J* L T T & jfettTj IpQ & t>^^?5 [p] £> ^~ 

n^rntc®iEft** *«ro«iai^.7 f ^ ^ a. * 
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[0039] ^rc, *^jtc<fcn^\ 

~£$£%Lir%mA SXf-y9, iftxf-^8^c 

[0040] &^b\ ^mmm^^Mm-jj^r^^n^- 



£D Stye »ai-r s u * n fnot« * sc r z a 
x - 5r * iwj c -e ^ t * s t Wfu t * * *v sew 

[0 0 4 1 ] >^Td, *^Sfij?y^, at7^- r> K • x 

[0 0 4 2] 

m^ss ^5 » § ^^S7i \%<Dmmcm -n m \ ft n 

<ftD wwi4«*^±-r s t v> d s»*ft^a& 

L^jao, 3 J; ^> |g^^ft < ft ^ /c 

§ H^^: J: *5 ^>ft <t§c,i: * ^ c 
[0 0 4 3] Site, m 1 Rtim 2 <DWM1jMT 57-3.3: 

^-^X-^%ffll\ 1 SO : ^2cDmK7a^7'^^ 

~l x- ^ co ^ n ^ noHS 1 ?*^ so?p*n ««:fli«i* ^± 



S -eOHSMt^S < ft t? , m»X^r- ^©Sa^JB^ 
«teBLJbS»T*So 

[0 0 4 4] Sfc, xr-^c@^? n/c ^® M 



Xf- ^tcWTSS 



X' — v 
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(7) 



#P?W 8-130179 
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[0 0 4 5] S/c. 3£ 1 RtfS2<D«5tt*S!7'd'?-3.x 
[Bffi<Dffi¥&3^] 

CHI] *%a^a§Xf-^lI^~-^Wj^ff 
[0 2] El l (DX-r— ^.S<50iEffiBI^*ao 

[0 3] H2<E*Mttfi^7^iX-- * 4 2 B^0 2<D 

#S® Tfi lc tfJ »r U fc ®rig 0 * S 0 
[04] tit*0^*S^«)^«OHM*^«** 

[0 5] B4©jfe*ffl^«^«tc*54t«B|Jfijfe44 

st nm-%tz$><o mm m~?&%o 



[0 6] 0 4OU : f^;l/Xr 
[0 7] @5iDUf*;l/Xr 

8 aftxf-y 

9 MXr-y 

1 0 U^-^l/^— X 



3 7 A, 3 7 B 

3 8 A, 3 8 B 

3 9 A, 3 9 B 

10 mm) 

4 OA, 4 0 B 
4 1 A, 4 1 B 
4 2 A , 4 2 B 

4 7 A , 



[II/£:-p 



MB 



5 0 



4 7 B 

4 9 A, 4 9 B , 5 2 

5 3 



54, 55, 56a, 56b, 56c "^WMM^^ 
-7 



J&2B\ 



[0 2] 



psec-4 /// / 

J37A /31A 33A . 
39*38,/ 1 



/ 55 10 




[0 3 



] 



[0 6] 



•66] _ 
-65 MOB 
/ .'64 j 




318 {Ik 



y 



9 ~k 

54B- 



34 A- , 

L 




f32A 
31A |33A' 




[0 7 ] 



8 




' 1 J 




1 




• 

I 1 



(8) 



t^mw- 8 - 13 0 17 9 




7n> h^s— i/<DWi% 



(51)Int.Cl, 6 

G 1 2 B 5/00 



T 6947-2 F 



F 1 



